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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 (currently amended). A process for the oxidation of a C 2 to C 4 alkane to 
produce the corresponding alkene and carboxylic acid which process comprises: 

contacting in an oxidation reaction zone, said alkane, molecular oxygen- 
containing gas 7 and the corresponding alkene and opt i ona ll y, wat e r, in the presence of 
at least one catalyst active for the oxidation of the alkane to the corresponding alkene 
and carboxylic acid, to produce a product stream comprising alkene, carboxylic acid and 
wate r, wh e r ei n i n sa i d proc e ss ; and 

adjusting or maintaining the molar ratio of alkene to carboxylic acid produced in 
said oxidation reaction zone is adjust e d or mainta i ned at a pre - dotorm i n e d va l u e by 
controlling the concentrations of the alkene and opt i ona l wat e r introduced in said 
oxidation reaction zone and opt i ona ll y by a l so control li ng one or mor e of th e pr e ssur e , 
t e mp e rature and res i dence t i me of the ox i dation reaction zon e. 

2 (currently amended). An integrated process for the production of an alkyl 
carboxylate which process comprises the steps: 

(a) contacting in an oxidation reaction zone a C 2 to C 4 alkane, a molecular 
oxygen-containing gas T and the corresponding alkene and opt i onal l y, wat e r in the 
presence of at least one catalyst active for the oxidation of the alkane to the 
corresponding alkene and carboxylic acid, to produce a product stream comprising 
alkene and carboxylic acid and water; adjusting or maintaining the molar ratio of alkene 



-2- 



861355 



ELLIS et al 

Appl. No. 09/964,849 

July 27, 2004 



to carboxylic acid produced in said oxidation reaction zone by controlling the 
concentration of alkene introduced in said oxidation reaction zone; and 

(b) contacting in a second reaction zone at least a portion of each of said 
alkene and carboxylic acid produced in the first reaction zone, in the presence of at 
least one catalyst active for the production of alkyl carboxylate to produce said alkyl 
carboxylate , and in wh i ch process tho mo l ar rat i o of alkon o to carboxylic ac i d producod 
in sa i d ox i dat i on react i on zono is adjust e d or ma i nta i ned at a pre - doterm i n o d va l u o by 
contro lli ng the conc e ntrat i ons of th e a l k e n e and optiona l wat e r in sa i d ox i dat i on r e act i on 
zone, and opt i ona ll y by also contro l ling ono or more of th e pr e ssur e , t e mperature and 
r e s i d e nc e t i m e of the ox i dation r e act i on zon e. 

3 (currently amended). An integrated process for the production of an alkenyl 
carboxylate which process comprises the steps: 

(a) contacting in an oxidation reaction zone a C2 to C4 alkane, a molecular 
oxygen-containing gas, and the corresponding alkene and optionally, water in the 
presence of at least one catalyst active for the oxidation of the alkane to the 
corresponding alkene and carboxylic acid, to produce a product stream comprising 
alkene and carboxylic acid and water; adjusting or maintaining the molar ratio of alkene 
to carboxylic acid produced in said oxidation reaction zone by controlling the 
concentration of alkene introduced in said oxidation reaction zone; and 

(b) contacting in a second reaction zone at least a portion of each of said 
alkene and carboxylic acid produced in the first reaction zone and a molecular oxygen- 
containing gas, in the presence of at least one catalyst active for the production of 
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alkenyl carboxylate to produce said alkenyl carboxylate , and in which process tho mo l ar 
rat i o of a l k e n e to carboxy l ic ac i d produc e d i n said ox i dat i on r e act i on zo ne is ad j u s ted or 
mainta i nod at a pro - dotorm i nod va l uo by contro l ling tho concontrations of tho alkono 
and opt i ona l wator in sa i d ox i dation reaction zono, and optiona ll y by also controll i ng ono 
or mor e of th e pr e ssure, t e mp er atu re an d r e s i d e nc e t i me of th e ox id at i on r e act i on zon e. 

4 (previously presented). A process as claimed in claim 1 , 2 or 3 in which the 
molar ratio of alkene to carboxylic acid produced in the oxidation reaction zone is in the 
range 10:1 to 1:10. 

5 (original). A process as claimed in claim 4 in which the molar ratio of alkene to 
carboxylic acid produced in the oxidation reaction zone is in the range 0.8 : 1 to 1.4 : 1. 

6 (previously presented). A process as claimed in claim 2 or claim 3 in which 
alkene and/or carboxylic acid is separately recovered from the oxidation reaction 
product or separately added to the second reaction zone. 

7 (previously presented). A process as claimed in claim 1 , 2 or 3 in which the 
alkane is ethane, the corresponding alkene being ethylene and the corresponding 
carboxylic acid being acetic acid. 

8 (previously presented). A process according to claim 2 wherein the alkyl 
carboxylate is ethyl acetate. 
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9 (previously presented). A process according to claim 3 wherein the alkenyl 
carboxylate is vinyl acetate. 

10 (previously presented). A process according to claim 8 or claim 9 and 
wherein the molar ratio of alkene to carboxylic acid produced in the oxidation reaction 
zone is in the range 0.8: 1 to 1 .4:1 . 

1 1 (previously presented). A process according to claim 1 , 2 or 3 wherein the 
concentration of alkene fed to the oxidation reaction zone is from greater than 0 and up 
to and including 50 mol% of the total feed, including recycles. 

12 (previously presented). A process according to claim 1 , 2 or 3 wherein the 
concentration of water fed to the oxidation reaction zone is from 0 to 50 mol% inclusive 
of the total feed, including recycles. 

13 (previously presented). A process according to claim 1 , 2 or 3 wherein alkene 
and water are fed into the oxidation reaction zone. 

14 (previously presented). A process according to claim 1 , 2 or 3 wherein the 
alkene and water are fed into the oxidation reaction zone in an alkene : water ratio of 1 
to 0.1-250 by weight. 
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15 (original). A process according to claim 14 wherein the ratio of alkene : water 
is 1 to 0.1-10 by weight. 

16 (original). A process according to claim 15 wherein the molar ratio of alkene : 
carboxylic acid is in the range 0.8: 1 to 1 .4 : 1 . 

17 (previously presented). A process according to claim 1 , 2 or 3 in which the at 
least one catalyst in the oxidation reaction zone comprises molybdenum. 

18 (original). A process according to claim 3 in which the at least one catalyst in 
the second reaction zone comprises palladium. 

19 (previously presented). A process according to claim 1 , 2 or 3 in which the 
oxidation reaction is carried out at a temperature in the range 100 to 400 "C. 

20 (previously presented). A process according to claim 1 , 2 or 3 in which the 
oxidation reaction is carried out at atmospheric or superatmospheric pressure. 

21 (previously presented). A process according to claim 1 , 2 or 3 in which the 
oxidation reaction is carried out at a GHSV of 500-10,000 hr" 1 . 

22 (previously presented). A process according to claim 1 , 2 or 3 wherein the 
product stream from the oxidation reaction zone also comprises carbon oxides in an 
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amount of less than 15 mol%. 

23 (previously presented). A process according to claim 1 , 2 or 3 in which the 
alkane is ethane, the corresponding alkene is ethylene, the corresponding carboxylic 
acid is acetic acid and wherein ethylene and water are fed into the oxidation reaction 
zone in a ratio of 1 to 0.1-10 by weight, the molar ratio of ethylene to acetic acid 
produced is in the range 0.8: 1 to 1 .4 : 1 and the product stream from the oxidation 
reaction zone also comprises carbon oxides in an amount of less than 15 mol%. 

24 (new). A process according to claim 1 , 2 or 3, wherein water is introduced 
into the oxidation reaction zone. 

25 (new). A process according to claim 1 , 2 or 3, wherein said adjusting or 
maintaining step is performed by controlling one or more of the pressure, temperature 
and residence time of the oxidation reaction zone. 

26 (new). A process according to claim 1 , 2 or 3, wherein said contacting step 
is carried out in the presence of water and wherein said adjusting or maintaining step is 
performed by controlling one or more of the pressure, temperature and residence time 
of the oxidation reaction zone. 
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